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primary metals relative to both motor vehicles and electronic components
and indicate a high level of importance to the economy for the
foreseeable future (33).  Technological advances in minerals
processing could result in lower capital and operating costs; these may
offset other increases as the U.S. industry of necessity moves to ores
with lower metal content and greater complexity.  Such advances are
important in ensuring the future competitiveness of the U.S. industry.

Electrochemical reactions occupy an important position in mineral
processing and are likely to maintain this key role for a long time.
Other process alternatives exist for the smelting of the less reactive
metals (zinc, lead, etc.), but virtually all the nonferrous metals
(alkali and alkaline-earth metals, magnesium, etc.) are directly or
indirectly produced and/or refined by electrolytic processes or by a
product of such processes.  The capability of electrolytic processes to
extract metal values from very dilute solutions coupled with high
selectivity offers some unique advantages in extractive metallurgy and
waste treatment.  Another unique feature of electrolytic reduction and
deposition of metals is the promise that it may be possible to make
near-net-shape parts, which could result in the omission'of numerous
costly intermediate thermal and mechanical processing steps.
Significant progress can also be made in the application of
electrochemistry to the development of sensors that could permit the use
of advanced microprocessor control systems for optimization in real time
without interruption.   An example of this is the potentiometric probe
now routinely used for hot metal analysis in steelmaking.   Such
techniques may be extended to gas and molten metal analysis as well as
to coupled electrochemical reactions (recently recognized to be
important in hydrometallurgical operations) that can best be studied by
precise electrochemical methods.

Current Applications

The principal industrial electrolytic processes in the order of
percentage consumption of total U.S. power production are aluminum,
chlorine, magnesium, sodium, sodium chlorate, zinc (electrolytic),
sodium perchlorate, copper (electrolytic), and manganese.   This group,
along with electro-organic synthesis and other processes, consumes about
6 to 7 percent of the total electrical energy generated in the United
States (34).  Of the group mentioned, aluminum and chlorine consume
66 percent and 28 percent respectively, i.e., between 5.5 and
6.5 percent of the total energy produced (35).   Improvements in the
power efficiency of these two, then, would have the most significant
impact on energy conservation.  Much research effort has been expended
by these industries, resulting in a significant reduction in their
electrical energy requirements; but at 42 to 48 percent for aluminum and
58 percent for chlor-alkali, power efficiencies are still poor.   Power